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crystalline structure, e.g. quartz. Prior to be introduced into cathode 
chamber of principal reactor, water is purified and, after 
electrokinetic reactor, subjected to finishing purification. EFFECT: 
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suspended particles (with no additional water supplied), and 
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(54) CnOCOB OBPABOTKM nHTbEBOtf BOflbl 

(57) Peo>epaT: 

Cnoco6 npeAHa3HaMeH aha ncnonb30BaHHH 
bo Bcex ooYiacTax TexHMKvi, b KOTopbix 
Tpe6yeTCfl npuMeHeHMe Re3WH(pv\i\upy\o\i\vix 

paCTBODOB, B HaCTHOCTM B MQpy[l\\A\-\Q , B 

numeBoB npoMbiumeHHocTM n Apynix. Bo/iy 
o6pa6aTbiBaiOT b KaTQAHofi Kawiepe ochobhoto 
AMa0parMeHHoro aneKrpoxuMviMecKoro 
peaKTopa c nocneAyioiijMM oTAe/ieHneM 
B3Beuj6HHbiX npi/iMecefi B repMeTHHHOM 
i^miUHApuHecKOM (J)noTai^MOHHOM peaiaope. 
OopaooTKy b KaTOAHoR KaMepe ochobhoto 
aneKTpoxMMvmecKoro peaKTopa BeAyT npu 
pacxoAe a/ieiapuHecTBa ot 30 ao 300 Kn/n ao 

AOCTWKeHMfl 3HaMeHM« 

oKMcnuTenbHO-BOCCTaHOBMTenbHoro 
noTeH4nana boabi Ha BbixoAe H3 KaTOAHofi 
KaMepw ne MeHee MMHyc 400 mB OTHocnTe/ibHo 
xnopcepe6pflHoro a/iexTpOAa cpaBHeHMfl. (locne 
OTAeneHMfl B3B6iu6HHbix npwuecefl BOAy 
nponycKaioT sepe3 sneicrpoKHHeTMH ecKvi 
peajcrop, 3ano/iHeHHbifi sepHaMM MHHepa/ibHoro 
aneKrpoxuMMHecKM aKTMBHoro b 

BoccTaHOBMTenbHOM cpeAe MHepTHoro 
MaTepnana c KpncTannnHecKofl cTpyioypoR, 
HanpuMep KBapija. nepeA noAaHefl b KaTOAHyio 
Kaiwepy ocHOBHoro peaKTopa BOAy noABepraiOT 
npeABapMTenbHoa ohmctkg, a nocne 
sneiapoKviHeTHHecKoro peaicropa BOAa mokot 
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6b»Tb noABepmyTa <$hhuuihow OHHCTKe. 
TexHMHecKUM pe3ynbTaTOM ncnorib30BaHHfl 
HacTOflinero M3o6peTeHMfl flB/iaeTCfl noBbiiueHne 
CTeneHM ommctkm BOAbi, ynpomeHHe npoi^ecca 
OTAenennfl B3BeiueHHbix npuMecefl sa cneT 
ncKHJOHeHMfl AonojiHMTeribHoR noAanvi B03Ayxa, 
a Taiwe pacujMpeHne ctyHiaiMOHajibHbix 
B03MO)KHOCTefi TexHMHecKoro peiueHMfl 3a cneT 
o6ecneHeHM« bo3MO>khocth ommctkm m 
o6paooTKM boa WMDOKOrO cocTaBa c 
OAHOBpeMeHHbiM noBbioieHneM 6nanornHecKofl 
i^eHHocTM nonyMaeMofl b pe3y/ibTaTe npoi^ecca 

OHHCTKH flMTbeBOfi BOAbJ. 7 3.F1. <J)-Tlbl. 3 Hfl. 
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(54) METHOD OF TREATING DRINKING WATER 

(57) Abstract: 

FIELD: water treatment. SUBSTANCE: 
method is designed for all engineering areas 
where disinfecting solutions are required. 
Water is treated in cathode chamber of 
principal diaphragm electrochemical reactor, 
after which suspended admixtures in sealed 
cylindrical flotation reactor are separated. 
Treatment in cathode chamber is earned out 
at electricity consumption from 30 to 300 
Cl/I until value of redox potential of water 
at the cathode chamber outlet achieves at 
least - 400 mV relative to silver chloride 
reference electrode. Once freed from 
admixtures, water is passed through 
electrokinetic reactor filled with grains of 
mineral and electrochemically-active in 
reductive medium inert material with 
crystalline structure, e.g. quartz. Prior to 
be introduced into cathode chamber of 
principal reactor, water is purified and, 
after electrokinetic reactor, subjected to 



finishing purification. EFFECT: increased 
water purification degree, simplified 
removal of suspended particles (with no 
additional water supplied), and expanded 
engineering possibilities of process. 7 d, 
3 dwg, 3 ex 
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M3o6peTeHMe oth^^ca k oGnacTn 

npHKH£WHO« OneKTpOX^^p B HaCTHOCTH K 

MeTqaaM omuctkm u o6eOTPa*MBaHMH nmbeeoM 
BOAbl, M MOJKeT 6blTb Mcnonb30BaHO bo Bcex 
o6nacT«x AeaTenbHocTM nenoBeKa, b kotopwx 
Tpeoyercfl npuvieHeHne m Mcnonb30BaHMe 
nuTbeBoW BOAbt. 

npesquiecTByjoinn^ ypoBenb rexHHKn 
B pe3y/ibTaTe rexnoreHHOM AeflTenbHocTM 
MenoseKa npecHaa boas mhotmx noBepxHocTHbix 

M nQA3eMHbIX MCTOMHMKOB OKa33JiaCb 

3arp«3HeHHoR BpeAHbiMM npMMecflMM. KpoMe 
Toro, b BOfle yBe/iMMnnocb coflep>KaHne mohob 
MeTan/ioB, OKaabiBatoiMux TOKCunecKoe 
AeflcTBkie Ha opraHH3M HenoBeica npM niooux, 
Aawe caMbix Manbix KOHL\empai\v\9\x, HanpwMep 
Hg 2+ , Pb 2 *\ Cd 2 *, a raiwe B03pocnn ao 
BpeAHbix KOHi4eHTpai^nR mohob, no/ieaHbix 

TOJIbKO B MMKpOKOJlHMeCTBaX, T3KMX K3K Fe 3+ , 

Fe^Cu^.Zn^.Ni^MAP. 

B 3tmx ycnoBM^x b npoijeccax ohmctkh 

nMTbeBOft BOAbl OAHO M3 BaXHeflllJMX wiecT 

3aHHMaior ciaAnn o6pa6oTKn, no3BorifliOLHHe 
nepeBec™ pacTBopeHHbie b boa@ nprnwecu b 
HepacTBopuMyio o>opMy c nocneAyioiUMM 
yAajieHueM stmx npMMecefi. flpn gtom 
HeooxoAMMO cosAaTb ycnoBMfl, npn KOTopbix 
B03MO)KHa cop6i^Mfl Ha HaCTMLfaX 
HepacTBopuMbix npwwecefi Apyrvix 

paCTBODeHHblX COeAMHeHUM M MX COBMeCTHOe 

yAsuneHne. 

Ha npaKTMKe Ana ohmctkm boaw m 
perynkipoBaHvifl ee cocTasa Mcnonbsyforc* 
(JjunbTpai^MOHHbie m cop6iiMOHHbie MeTOAbi 

OHMCTKM [1]. 

OAHaKO C riOMOLUblO CfcM/lbTpaLJMOHHblX MJ1M 
COp6MpyK)l4MX yCTDOMCTB HeB03M0WHO 

3aAep)KaTb Bee BpeAHbie BeujecTBa m coxpaHMTb 
nonesHbie. KpoMe Toro, KOhmempupoBaHne 
coAepacamMxca b BOAe nojie3Hbix mjim speAHbix 
BemecTB Ha noBepxHOCTM 4>MJibTpyK>mMX 
MeM6paH, b nopax cop6eHTa nnn Ha 
noBepxHocTM MOHoo6MeHHbtx MaTepusmoB 
BcerAa npuBOAMT b nepsyio oMepeAb k 
3aAep>KviBaHHK) MMKDOOpraHM3MOB, K 

yCKODeHHOMy MX p33MHO)KeHMfO M yCMJIGHHOMy 

BbweneHMio MMKpo6Hbix tokcmhob b BOAy npM 

OAHOBDeMeHHOM pe3KOM CHH)KeHMM 

qburibTpyioinefi, cop6npyK)ineM mjim 

MOHOOOMeHHOfl CnOC06HOCTM aKTHBHblX 

a/ieweHTOB BOAOOHMCTMTenbHoro ycTpoifeTBa. 

MeTOAbl OHMCTKM BOAbl, OCHOBaHHbie Ha 

BBOAe XMMMHecKMX peareHTOB c i^eribio 
nepeBOAa pacTBopeHHbix npMMecefi b 
HepacTBopMMoe cocTO«HMe [2], conpywceHbi c 
6onbiUMM pacxoAOM peareHTOB, 

HeooxoAM MocTbfo ctdoto cocViioAaTb npaBuna 

T6XHMKM 6B30naCHOCTM, TU^aTenbHO AOOHMl^aTb 

BOAy, tqk K3K MHorMe peareHTbi OKasbiBaiOT 
BpeflHoe B/iMWHMe Ha opraHM3M HenoBeica. 
B HacToamee BpeMH b ocriacTM 

BOAOnOATOTOBKM, UJMpOKO npMMeH«K)TC« MBTOAbf 
06pa60TKM BOAbl, BKfllOHaiOlMMe CTaAMM 

aneKTpoxMMMHecKO^ o6pa6oTKM b 

3neKTponM3epax KaK c pa3AejieHHbiM, TaK m c 
Hepa3AeneHHbiM MeJKsneKTpoAHbiM 

nOOCTpaHCTBOM, n03B0/lflK)U^Me ynpocTMTb 

npoL^ecc o6pa6oTKM, coKpaTMTb hmcjio 
peareHTOB. 

HaMConee 6jim3kmm no TexHMsecKOM cyTM m 
AOCTMraeMOMy pe3yribTaTy narifleTcn cnoco6, 
pea/iMsyeMbiR b ycTpo&cTBe Ann 

SneKTDOXMMMHeCKO^ 06paCOTKM BOAbl M/M/1M 

BQAHbix pacTBopoB m BwiiOHaioiJUMW o6pa6oTKy 
mcxoahom BOAbi b KaTOAHOfl Kaiwepe 



Ana4>parMeHHoro on 
peaKTopa c nocnej 
B3BeiueHHbix npMMeceM 
peaicrope, paooTaioii^eM 
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BbinOJIHeHHOM B BMfle repMeTMHHOR 
L^M/IMHApMHeCKOA 6MK0CTM C TaHreHL^MdilbHblM 

bbqaom [3]. 06pa6oTica ocyi4ecTanfleTc« npM 
oAHOKpaTHOM nporoKe o6pa6aTbiBaeMo« boaw 
CHM3y BBepx nepe3 KaTOAHyio Kaiwepy. ripw stom 
sepe3 aHOAHyio KaMepy TaiOKe cHM3y BBepx 
noAaeTca oMMu^eHHan boas H3 cfenoTanMOHHoro 
peaKTopa, a cjimb M3 Hero BbiBOAMTCfl b APenajK. 
HeAOCTaTKOM M3BecTHoro peiueHMfl 

flBJ1fleTC« HeB03MO«HOCTb OTAe/ieHMfl 

B3BeujeHHbix Beu^ecTB TonbKO 3a cneT 
3neicTpo/iM3Hbix ra30B, hto Tpe6yer noAanM b 
o6pa6aTbiBaeMyio cpeAy AononHMTenbHoro 

KOJlMMeCTBa B03Ayxa M npMBOAUT K yCJ10)KHeHMK) 

npoL^ecca. Kpoiwe toto, b msbccthom peiueHMM 
o6pa3yeTc« 3Han MTenbHoe KonMnecTBo ctokob, 

BblBOAMMblX B ApeHBJK. TaKJKe HeAOCTaTKOM 

M3secTHoro peiueHMfl flan«eTc« to, hto ms AByx 

B03MO)KHblX 4)aKTODOB nOBblliJeHMfl 

6MonorMM ecKOM i^eHHOCTM BOAbi - yBeriMMeHMe 

aKTMBHOCTM SneKTDOHOB M pa3pblBbl 

BOAPPOAHbix cBA3eM b KnacTepax, - 
Mcnorib3yeTCfl TonbKO btodo^, b to BpeMfl iok 

aKTMBHOCTb 3/ieKTDOHOB B MCXOAHOfl M 

oHMi^eHHOM BOAe ocTaeTCfl noHTM 6e3 

M3MeHeHMfl. 

PacKpbiTMe M3o6peTeHMfl 

TexHMHecKMM pesynbTaTOM Mcno/ib30BaHMfl 
HacToaiuero MsoSpeTeHMfl HBrifleTCfl noBbiiueHMe 
CTeneHM ohmctkm boaw, ynpomeHMe npoi^ecca 
oTAeneHMfl BSBeiueHHbix npMMeceM 3a cneT 
MCicniOHeHMfl AonojiHMTenbHof^ noAanM B03Ayxa, 
a TaiOKe pactUMpeHMe cf)yHKL\MOHanbHbix 
B03MO>KHOCTeft Tex h MM ecKoro peiueHMM 3a cneT 
ooecneneHMfl bosmokhoctm ohmctkm m 
o6pa6bTKM boa mnpoKoro cocTaBa c 
OAHOBpeMeHHbiM noBbiiueHMeM 6MonorMMecKOPi 
ijeHHOCTM nonynaeMoft b pe3y/ibTaTe npoi^ecca 

OHMCTKM nMTbeBOfi BOAbl. 

YKasaHHbiM pe3ynbTaT AOCTMraeTca TeM, hto 
b cnoco6e ohmctkm nMTbeBOM boaw npoBOA^T 
o6pacoTKy b KaTOAHoM Kaiwepe ochobhoto 
AMaqbparMeHHoro 3iieicrpoxMMMHecKoro 
peaiaopa c nocneAyioinMM OTAeneHMeM 
B3BeiueHHbix npMMeceft b repMeTMH hom 
i^MJiMHAPMHecKOM c^noTai^MOH hom DeaKTope, 
paooTaiomeM hoa AaaneHMeM, npM stom 
o6paobTKy a KaTOAHofl KaMepe ochobhoto 
sneiCTpox m m mh ecKoro peaiaopa BeAyT npM 
pacxoAe sneiapMnecTBa ot 30 ao 300 Kn/n ao 
AOCTM«eHM« 3HaneHMfl 

OKMCriMTeJlbHO-BOCCTaHOBMTenbHOrO 

noTeHi^Mana boaw Ha BbixoAe M3 iotoahoR 
KaMepu He MeHee MMHyc 400 mB OTHOCMTeribHO 
xnopcepe6pflHoro sneiapoAa cpaBHeHMfl, m 
nocne OTAeneHMn B3BeiueHHbix npMMeceM bo 
cfxnoTai^MOHHOM peaiaope boay nponycKaror 
Mepe3 sneKTpoKMHeTMHecKMM peaKTop, 
3ano/iHeHHbiM 3epHaMM KpMCTann mh ecKoro 

3/ieKTDOXMMMMeCKM aKTMBHOTO B 

BoccTaHOBMTeribHoW cpeAe MHepTHoro 
MaTepMarta, HanpMMep KBapi^a, npMneM 
o6paooTKy b iotoahom KaMepe BeflyT c 
Mcnonb30BaHMeM Anacf)parMbi M3 KepaMMKM Ha 
ocHOBe AMOKCMA3 mmpkohma, a nepeA noAanefl b 
KaTOAHyio KaMepy ochobhoto peaiaopa BOAy 
noABepraiOT npeABapMTenbHOfl ohmctk6. 

npM SJieKTpoXMMMHeCKOCi OGpaOOTKe BOAbl B 

KaTOAHofl KaMepe ochobhwm npoi^eccoM 

flBilfleTCJl BOCCTaHOBTteHMe COA©P)Kai4MXCfl B 

BOAe Beu^ecTB, hto npMBOAMT k o6pa30BaHMio 
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HepacTBopuMbix rMAMMOB Taacenux 
MeTannoe. TaiOKe ^^RtoahoA KaMepe 
nponcxQAMT npRMoe ^neiaponMTMMecKoe 
BoccTaHOBJieHne (Ha noBepxHOCTM aneiapoAa), 
a TaiOKe aneiapoKaTanMTMMecKoe 

BoocraHoaneHne (a o6*beMe boaw c ynacTMeM 
KaTann3aropoo-nepeHOCMHKoe n 
ruflpaTMpoBaHHbix oneiapoHOB) MHoro3apHQHb(x 

KSTHOHOB Tfl)KeJ1blX MGTa/TTIOB. MOHW TWKenblX 

MeTannoB b cfcopMe HepacTBopMMbix 
rMAPOKCMflOB yAaJiflioTcn M3 boaw cfenoTaijMeM. 

06pa6oTKy ijenecooopasHo ocymecTBnaTb c 
ncnoxibaoBaHneM AHacpparMw m KepaMUKn Ha 

OCHOBe OKCMfla L4MpK0HM«, mto no3BonaeT 

atJxfeeioviBHO perynnpoBarb 
aneKTpoMMrpaijMOHHbiH nepeHOC hohob Mepe3 
AnacfparMy sneiapoxMMMHecKoro peaiaopa m 

yAanflTb H3 BOAbl M36blTOHHOe KOnMMeCTBO 
M0H0B, B TOM HUCfie MOHOB TJUKenblX MeTa/1/IOB, 
HHTpaTOB, HUTpMTOB. PeryHMpOBaHMe CKOpOCTM M 

cenetcrviBHOCTM aneKipoMnrpai^noHHoro 
nepeHoca AOCTuraeTca M3MeHeHneM nnoTHOcm 
aneiapuMecKoro Towa n nepenaflOM AasneHMfl Ha 
AnacfiparMe. MaTepusm AHatfcparMbi no3BormeT 

COXpaHflTb CTa6HflbH0CTb CfM3MK0-XMMMHeCKMX n 

4>wibTpauMOHHbix ee xapaKrepucTHK. 

KojinnecTBO aneKTpuMecTBa npn oopacoTKe 
onpeAenfleTCJi mcxoah M3 cocraBa boaw, oah3ko 
cneAyeT cKa3aTb, mto npn pacxoAe MeHee 30 
Kn/rt He nponcxoAMT 3aMeTHbifl nepeBOA 
MeTannoB M3 OKHcneHHoro b BoccTaHOBneHHoe 
cocTOHHkie, a npn pacxoAe oonee 300 Kn/n 
MMeeT MeCTO nepepacxoA SHeprviM. 

OnoTat^noHHafl OMMCTKa boaw npoTeKaeT bo 
cpnoTai^noHHOM peaiaope, b KOTopbifl noA 
AaBJieHneM nocTynaeT boas nocne KaTOAHofi 
o6pa6oTKM b 3/ieKTpoxnMMMecKOM peaiaope, 
HacbiineHHafl aneiapMnecKM aKTMBHbiMw 
MMKpony3bipbKaMM BOAopoAa. y^aneme Bcex 
MkiKponysbipbKOB ra3a b o6biHHOM 
cf)xioTai^MOHHOM peaiaope TpeoyeT oonbiuoro 

BpeMeHU BCneACTBMe HM3KO& CKOpOCTM MX 

BcnribiBaHkiR. (IpuMeHeHne LjMnMHApwMecKux 
repMemMHbix qbnoTaTopoB c TaHreHi^najibHbiM 

BBOAOM >KHAKOCTM nO3B0flfleT OTA©nMTb AO 90% 

Bcex 0noTMpyeMbix MacTMij npn coKpameHMM 
BpeMeHU npoL^ecca. 

OKOHHaTejibHaa oMMcnca boau ot 
rviApoKC^AOB THxejiwx MeTannoe, b tom HMcne, 
)Ke/ie3a m Apyrvix KonnonAHbix B3Becefl 
ocyujecTsnfleTCfl b sneiapOKvi HeTMM ecKOM 
peaiaope, 3ano/iHeHHOM 3epnaMM MMHepanbHbix 
KpucTannoB, b nacTHOCTM 3epnaMM Ksapija. B 
3tom peaiaope Ha noBepxHOCTM KpucTannoB 3a 
cneT ynop^AOMeHHoR cTpyioypbi o6pa3yiOTc« 

AMC}xJ)y3HOHHbie CJIOM, B KOTOpblX 3S CHeT 

aneiapocTaTHHecKnx cm yAepacMBaioTCH 
3apfl)KeHHbie nacTm^bi, HaxoAfliUMeca b BOAe. 
CooTHOiueHne pasHonormpHO 3apflweHHbix 
nacTMi^ b BOAe perynnpyeTCfl bo speMfl 
o6pa6oTKM b iotoahom KaMepe peaiaopa 3a cneT 
noAAepxcaHMfl 

OKMcnuTenbHo-BoccTaHOBMTenbHoro 
noTeHL^najia o6pa6oTaHHO&* BOAbi. ripn 
noAAepxaHnn 3HaneHvifl 
OKMcnuTenbHO-BoccTaHOBMTenbHoro 
noTeHmiana o6pa6oTaHHofl boau ne MeHee 

MMHyC 400 MB COOTHOliieHMfl 3TM TaKOBbl, MTO 

co3AaiOTCfl ycnoBMfl An^ aneiapocTaTMHecKoro 
yAepxMBaHH* KO/inonAHbix MacTMi^ b 30He 
An$c})y3MOHHbix cnoeB y noBepxHOCTM 
MMHeparibHbix KpHCTannoB. Boa3 c t3khm 

OKHCnUTenbHO-BOCCTaHOBMTeribHblM 

noTeHL^naxiOM cboooaho npoTeKaeT cKB03b 
3arpy3Ky peaiaopa, ocTaanflfl b An4x|)y3HOHHbix 



cnoflx aKTkiBHOfi Ma< 
nacTHL^bi h APyrne 
nponycKaHMM 
peaiaop 
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OKMCnMTenbHO-BOCCTaH08MTe/1bHblM 

noTenijManoM c oonee nonoKMTe/ibHbiM 
3HaMeHneM, MeM MHHyc 400 mB, ho 
ooecnennBaeTCfl HeooxoAHMaa CTeneHb 

OHUCTKM, TaK IOK H6B03MOXHO (JXDpMUpOBaHMe 
He06X0AMMbiX no TO/lLHUHe AViCfx|)y3MOHHblX 

cnoeB. PereHepaMMH sktmbhoW Maccw peaiaopa 
ocymecTanneTCfl npoMWBKO^ cnaCbiM 

paCTBOpOM CO/lflHOfl KUCJTOTbl C pH = 1 - 2. 

06-beM KpucTa/uiMHecKoW 3arpy3KM 
aneiapoKMHeTMMecKoro peaiaopa cocTaBXifleT 20 
- 500 o6"beMOB KaTOAHO^ KaMepw ochobhoto 
3/ieiapoxMMMMecKoro peaiaopa, n b npoijecce 
o6pa6oTKM ncno/ib3yK)T nacTMi^bi 

rpaHynnpoBaHHoro KBapua pa3MepoM 0,9 - 2,5 
mm. npn ncnonb30BaHHn peaiaopa c o6"beMOM, 
MeHbiijMM neM 20 06-beMOB iotoahoR KaMepu, 
3HannTenbHO yBenHHMBaeTca CKopocTb boaw, 

MTO npMBOAMT K pa3pyiLieHMIO AHCjX()y3MOHHblX 

cnoeB. ripn yBeriMMeHMM o6"beMa peaiaopa 
CBbJiue 500 o6-beMOB KaTOAHOM KaMepbi, 
yBeriMHMBaeTCfl MHepi^MOHHocTb npoi^ecca. ripw 
Mcno/ib30BaHMn MacTHi^ rpaHynnpoBaHHoro 
KBapi^a c pa3MepoM MeHee 0,9 mm noBbiiuaeTCfl 
ruAPaannMecKoe conpoTMBJieHne cvicTeMbi, a 
npn ncnorib30BaHHM MacTMi^ c pa3MepoM 
6onbiue 2,5 mm, coKpamaeTcyi aKTMBHas 
noBepxHOCTb KpucTannoB m CHM>KaeTC« CTeneHb 

OMUCTKM. 

06pa6oTKy b iotoahom KaMepe ochobhoto 
3/ieiapoxnMMMecKoro peaiaopa L^enecoo6pa3HO 

BeCTM C MCnOJlb30BaHMeM TMTaHOBOTO KaTOAa c 

aneiapoKaTannTMMecKMM noKpbjmeM, 
coAep)KaiHMM nnaTMHy, mto no3BorifleT 3a cneT 
yBeriMHeHUfl BbixoAa rHApaTMDOBaHHbix 
aneiapoHOB m npoAyiaoB mx B3anMOAe^CTBMfl c 
boaoR b npoAyiaax aneiapoxuMMMecKvix 
peaKLiMtf oCecneMMTb MaKCMMaxibHyio TonmnHy 
ruApa BJi hm ecKktx An4x})y3noHHbix cnoeB Ha 
KpucTannax KBapi^a m noBbicnTb CTeneHb 

OHUCTKM. 

Hcnonb30BaHMe TaKoR nocneAOBaTenbHocTM 
o6paooTKM no3BonaeT npM cpaBHMTenbHO 
HeoonbiuoM pacxoAe 3HeprviM nepesecTM 
pacTBopeHHbie b BOAe MeTannw a 
HepacTBOpMMyio qbopMy m acJxfceKTMBHO 
OTAenMTb mx ot boaw. CTeneHb ommctkm ot 
mohob TJDKenux MeTannoB AOCTMraeT 99%. 

B 3aBMCMMOCTM ot ycnoBUM peiuaeMoft 
33A3MM, ot MCXOAHoro cocTasa 
o6pa6aTbiBaeMO« boaw MoryT Mcnonb30BaTbCfl 
pa3nMMHbie cxeMbi npeABapMTenbnoR 
o6pa6oTKM ao noAaMM boaw b KaTOAHyio KaMepy. 

TaK, HanpMMep, npeABapMTenbHan 
o6pacoTKa Mo*eT 6biTb ocyiAecTBneHa nyTeM 
nponycKaHMM o6pa6aTbiBaeMOM boaw nepe3 
aHOAHyio KaMepy ochobhoto 

aneiapoxMMMMecKoro peaiaopa npM pacxoAe 
aneiapMMecTBa 20 - 200 Kn/n. Taicyio cxeMy 
o6pa6oTKM L^enecoo6pa3Ho npMMeH^Tb npM 
noBbiiueHHOM coAep^aHMM b oMMLt^aeMOM boas 
opraHMMecKMx npMMecefl (qbeHonos, 
rep6ML^MAOB, necTMijMAOB, Hecf)TenpoAyKTOB) m 

MMKpOOpraHM3MOB. 

npeABapMTenbHafl o6pa6oTica TaiOKe Mo>KeT 
6biTb ocyu^ecTBneHa nyTeM nponycicaHMfl 
o6paoaTbiBaeMoft boau Mepe3 aHOAHyio KaMepy 
AononHMTenbHoro aneiapoxMMMMecKoro 
peaiaoDa npM AaaneHMM Ha 0,3 - 0,6 
ktc/cm 2 oonbtue, MeM b iotoahom KaMepe 
AononHMTenbHoro peaiaopa c nocneAyioii^eM 
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noAaneM boaw npoMexyTOHHyio 
(3Kcno3MHMOHHyio) eMKo^^B KaTankiTHMecKvirt 
peaKTOp, npn stom ^^iHOAHyio KaMepy 
ochobhoto peaiaopa m b KaTOAHyio KaMepy 
AononHMTenbHoro peaiaopa b MMpKyn*mMOHHOM 
pe>KMMe noAaiOT BcnoMoraTenbHwfl sneiaponMT. 
B KanecTBe BcnoMoraTe/ibHoro sneiaponMTa 
L4enecoo6pa3HO Mcnonb30BaTb APeHaxHwfl cjimb 
M3 cfroTaL^noHHoro peaiaopa. TaKyio cxeMy 
o6pa6oTKM i^e/iecoo6pa3HO McnonwaoBaTb npM 

Heo6XOAMMOCTM CyU|eCTB6HH0T0 CHMJKeHMfl 

pacxofla sneiaposHeprHM aa cneT yMenbiueHMfl 
HanpjweHMfl Ha sneiapoxMMMHecKOM peaicrope. 

B cnynae, ecnn OMMinaeMafl BOAa coflepxnT 
3HaHMTeribHoe KOJinnecTBO mohob Taacenwx 
MeTa/uiOB Ha (pone noBwweHHoro xonMHecTBa 
Kap6oH3TOB m cynwfcaTOB menoHHwx MeTannos, 
npeABapnTenbHan o6pao"oTKa MoxeT 6biTb 
ocymecTBneHa nyTeM nocneAOBaTenbHoro 
nponycioHMfl oo"pa6aTWBaeMofl boaw nepe3 
aHOAHyio KaMepy nepBoro AononHMTenbHoro 
peaiaopa, npoMe>KyTowHyio (3Kcno3MijnoHHyK)) 
eMKocTb m KaTOAHyio KaMepy btodoto 
AononHMTenbHoro peaiaopa npn pacxoAe 
3/ieiapHHecTBa ot 30 ao 100 Kn//i. nocne 
o6pa6oTKM b KaTOAHofl KaMepe ocHOBHoro 
peaiaopa n b sneiapOKMHeTMHecKOM peaiaope 
o6pa6aTbiBaeMyio boay noABepraioT 
AononHMTenbHoK oopacoTKe. Boay M3 
s^eiapoKMHeTMMecKoro peaiaopa noAaiOT b 
aHOAHyio KaMepy TpeTbero AononHMTenbHoro 
peaiaopa n KaTOAHyio KaMepy neTBeproro 
Aono/iHMTenbHoro peaiaopa, npuneM nepeA 
KaTOAHOM KaMepoB HeTBepioro 

Aono/iHMTenbHoro peaiaopa BOAy nponycicaioT 
wepes BTopyio npoMe>icyTOHHyio 

(3KCn03imMOHHyK)) eMKOCTb M KaTaJlHTMHeCKHfi 

peaiaop c KaTann3aTopoM, a oopaooTKy b 
KaTOAHofl KaMepe neTBepToro AononHMTenbHoro 
peaiaopa BeAyT ao AocTHweHMH 3HaneHMfl 
OKucnuTenbHo-BoccTaHOBMTenbHoro 
noTeHmiana o6pa6oTaHHOfi boaw ot MUHyc 100 

MB AO BeriUMUHbl MMHyC 300 MB OTHOCMTenbHO 

xjiopcepeopflHHoro sneiapoAa cpaBHeHMfl, npn 
3TOM o6pa6oTKy b AononHMTe/ibHbix 
sneiapoxHMnnecKnx peaiaopax BeAyT c 
ncnojib30BaHneM AnacfparM ms KepaMMKM Ha 
ocHOBe AHOKCKAa l^pkohma m npn noAAep^HMn 
npeBbiiueHUfl AaBneHMH b aHOAHofi KaMepe 
nepBoro m TpeTbero AonojiHMTeribHbix 
peaiaopoB n b KaTOAHbix KaMepax btodoto m 
neTBepToro Aono/iHUTeribHbix peaiaopoB, no 

CpaBHeHMK) COOTBeTCTBeHHO C AdBJieHMeM B 

KaTOAHbix KaMepax nepeoro m TpeTbero 
AonojiHMTenbHbix peaiaopoB m b aHOAHbix 
KaMepax BToporo h neTBepToro 
AonoriHMTeribHbix peaiaopoB, npiineM b 
npoi^ecce o6paooTKM b aHOAHyio KaMepy 
ocHOBHoro peaiaopa m b KaTOAHwe KaMepw 
nepBoro w TpeTbero AononHMTenbHwx 
peaiaopoB m b aHOAHbie KaMepbi BToporo m 
neTBepToro AononHMTenbHwx peaiaopoB, b 
i^MpKyjini^MOHHOM pewMMe noAaiOT 
BcnoMoraTenbHbiM 3neiaponnT, b KasecTBe 
KOToporo TaioKe Ljenecoo6pa3HO ncnonb30Barb 
BepxHMfl cjimb M3 4>noTaMMOHHoro peaiaopa. 
KpaTKoe onucaHkie <J)Mryp HepTewefi 
Cnoco6 peann3yeTCfl c noMOinwo ycTaHOBOK, 
cxeMbi KOTopbix npeACTaaneHbi Ha cf>nr. 1-3. 
ycTaHOBKM pa3nnMaiOTcn HannnneM pa3Hbix 
cTaAM« npeABapnTeribHo« o6pa6oTKM boaw, a 
TaioKe HannMneM AononHMTenbHwx cTaAMfl, 
ocyiMecTBjifleMbix nocne BbixoAa M3 
3/ieKTpoKMHeTMHecKoro peaiaopa. 

Ha <pur. 1 npeACTaB/iena ycTaHOBKa "AraT\ 
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Ha <J)kir. 2 npeACTaB. 
Ha cfcwr. 3 npe^ 

"AMeTMCT" 

Bee ycraHOBKM Anfl oGpaooTKn nuTbeBOM 
BOAbi (<<)Mr. 1 - 3) coAepxaT ochobhoA 
AHacJjparMeHHbift npoTOHHbivi 
sneiapoxMMMHecKMfl peaiaop 1 , 

npeACTaB/ifliomviR cooofl nnoo eAMHMHHbifl 
Awact)parMeHHW« npoTOHHWM 

3TieiapOXMMMMeCKM« MOAy/lbHblK 3/ieMeHT, TIMOO 
6/lOK 3TMX 3/ieMeHTOB, COeAMHeHHblX 

rMApaanHMecKM napanne/ibHO. KaTOAHaw m 
aHOAHafi KaMepw peaiaopa nMeioT bxoaw b 

HVUKHefi HaCTH M BbiXOAbl B BepXHeR. BblXOA 

KaTOAHoW KaMepw peaiaopa coeAHHeH c 
<J>noTaunoHHbiM peaKTopoM 2. Ha BepxHefi nacTH 
cfnoTaunoHHoro peaiaopa nepes 

ruApaannHecKoe conpoTnaneHne 3 BbiBOAHTCfi 
uj/iaM, a m HMXHeft Mac™ - oHumeHHaa boas, 
KOTopaa nocTynaeT b eMKOCTb 
3/ieiapoKMHeTviHecKoro peaiaopa 4, 
3ano/iHeHHyio 3epHaMM KpucTanriMHecKoro 
MaTepnana, oo/iaAaioLnero BbicoKoR 

3/ieiapOXHMHWeCKOR aKTMBHOCTblO B 

BoccTaHOBMTenbHOtf cpeAe, HanpMMep KBapi4a. 

06pa6aTbiBaeMaq nwTbeBaa BOAa no timhuh 
5 nocTynaeT Ha npeABapMTeribHyio o6paooTKy, 

HeKOTOpbie CTaAMM KOTODO« MOfyT 6blTb 
OAMHaKOBbIMM A™ pasxiMHHbix yCTaHOBOK, a 

3aTeM b KaTOAHyio KaMepy peaiaopa 1 , 
cfcjioTaijMOHHbifi peaiaop 2 n 
sjieiapOKHHeTMHecKHfi peaiaop 4. 

B ycTanoBKe "AraT" (cpHr. 1) timhuji noAaMU 
HCXOAHOfi BOAbl 5 coeAMHeHa CO bxoaom 
aHOAHoR KaMepbi ochobhoto peaiaopa 1 . Bwxoa 
aHOAHoK KaMepw peaiaopa 1 coeAHHeH co 
bxoaom KaroAHoR KaMepw 3Toro )Ke peaiaopa m 
Ha coeAMHHTe/ibHoR nnHMM nocneAOBaTeribHO 
ycTaHOB/ieHbi npoMe^yTOHHafl eMKOCTb 6 m 

eMKOCTb C KaTajlH3aTODOM 7. BblBOA 

oopacoTaHHOfl boaw 8 ocymecTB/ifleTcn m 
3JieKTpoKMHe™wecKoro peaiaopa 4, a BepxHM« 
cjimb c}>noTamioHHoro peaiaopa 2 BbiBOAHTCfl b 
ApeHax 9. 

B ycTaHOBKe 'Tona3" (cj)nr. 2) jiuhua noAasn 
HcxoAHOtf BOAbi 5 coeAMHeHa CO bxoaom 
aHOAHOfl KaMepw AonoriHHTenbHoro 
sjieiapoxHMMwecKoro peaiaopa 10. BbixoA 
aHOAHoR KaMepw peaiaopa 10 coeAMHeH co 
bxoaom KaTOAHOfl KaMepw ochobhoto peaiaopa 

1 M Ha COeAMHM Ten bHOM nMHHM 

nocneAOBaTenbHO ycTaHOBneHW 
npoMe)KyTOMHafl eMKOCTb 6 m eMKOCTb c 
xaTann3aTopoM 7 (KaTanMTMMecKMM peaiaop). 
Bwboa o6pa6oTaHHoR boaw 8 Taiwe 
ocymecTBnfleTCfl M3 sneiapoKMHeTHMecKoro 
peaiaopa 4, a BepxHMfl cnMB 0noTai^MOHHoro 
peaiaopa 2 noAaeTcn b i^upKynfli^noHHW^ 
KOHTyp, 3aMbiKaioiMM« KaTOAHyio KaMepy 
AononHMTenbHoro peaiaopa 10 m aHOAHyio 
KaMepy ochobhoto peaiaopa 1. H36wtok 
pacTBopa M3 i^npKynfl4MOHHoro KOHTypa 
bwboamtch b APenax 9. 

B ycTaHOBKe "AMeTMCT" (cf)Mr. 3) mm* 
noAann mcxoahoR boaw 5 nepe3 
rMApaannHecKoe conpoTManeHne 1 1 coeAMHeHa 
co bxoaom aHOAHoa KaMepw AononHMTenbHoro 
sneKTpoxMMMHecKoro peaiaopa 12. Bwxoa 
anoAHOM" KaMepw peaiaopa 12 coeAMHeH co 
bxoaom naTOAHOft KaMepw eu^e oahoto 
AononHMTenbHoro peaiaopa 13, npwneM Ha 
nMHMM coeAMHeHMW ycTaHosneHa 
npoMe>KyTOMHafl eMKOCTb 14, a bwxoa xaTOAHOft 
KaMepw peaiaopa 13 coeAMHeH co bxoaom 
iotoahoW KaMepw ochobhoto peaiaopa 1. 
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nocne o6pa6oTKM b^^mhom peaicrope 1, 
4)noTaunoHHOM f^He 2 m 
anetcrpoKMHeTMH ecKOM pRIcrope 4 eofla b 
ycTaHOBKe "AMeTMCT" noABepraeTCfl 
AonojtHMTejibHofi o6pa6oTKe, n buboa 
o6pa6oTaHHofi Bo/jbi M3 aneiapoiaiHeTMHecKoro 
peaiaopa 4 coeAHHeH co bxoaom aHOAHofl 
KaMepu eu\e oahoto AononHMTenbHoro 
peaiaopa 15. Buxom aHOAHofl KaMepbi peaiaopa 

15 coeAMHeH co bxoaom KaTOAHOM* KaMepbi 
AonojiHMTejibHoro peaiaopa 16 m Ha 
coeAMHme/ibHofi hmhum nocneAOBaTe/ibHo 
ycTaHoaneHbi npoMeKyTOHHaa eMKocTb 6 m 
ewiKOCTb c KaTaxiMsaiopoM 7 (KaiannTHMecKH^ 
peaiaop). Bwboa OHkimeHHOfl boan 8 
ocyi^ecTB/ifleTCfl M3 iotoahoR KaMepbi peaiaopa 

16 nepe3 peryjiflTop AaB/iennfl 17. npn stom 
ycT3H0BKa coAep>KMT eMKOCTb 18, coeAMHeHHyio 

L(MpKy/lflt^HOHHblMM KOHTypaMM C aHOAHbIMM 

KaMepaMM peaiaopoB 1, 13 m 16, a Taiwe c 
KaTOAHbiMM KaMepaMM peaiaopoB 12 m 15. 
HMKHflfl MacTb eMKOCTH 18 coeAHHeHa c 
BepxHMM chmbom cf/ioTai^noHHoro peaiaopa 2 
nepes pery/iflrop AaBJieHH« 3, a BepxHHH MacTb 
eMKOCTM 18 coeAMHeHa c ApeHawHofl cMCTeMotf 
9. 

ycTaHOBKM paboTaiOT c/ieAyiomuM o6pa30M. 

BoAa, noAnewamafi ob*pa6oTKe, no mum 5 
nocTynaeT b ycTaHOBKM, rAe b 33bmcmmoctm ot 
Bbi6paHHoR cxeMW npoxoAUT npeABapnTe/ibHyio 
o6pa6oTKy. nocne npeABapMTenbHofi o6pa6oTKM 
BOAa nocTynaeT b KaroAHyio KaMepy ocHOBHoro 
AMa^panvieHHoro sneiapoxMMMHecKoro 
peaiaopa 1. OcHOBHbiMn npoLjeccaMM npn 
KaTOAHoR o6paooTKe boau aBnaiOTCfl 
oxieiapojinrnHecKoe, a TaioKe reTepoo)a3Hoe n 
>KHAKo4)a3Hoe oneiapoKarajiMTMHeCKoe 
BOccTaHOBJieHvie b KaTOAHOM KaMepe 
s/ieiapox m m mh ecKoro peaiaopa boaw h 
coAepaoiuMxca b Hefl BetnecTB. npn KaTOAHofi 
o6paboTKe BOAa TaioKe Hacbiu^aeTcn 

BblCOKOaKTMBHblMM BOCCTaHOBHTe/lflMki: OH 

H 3O2", H 2 0 2 , H0 2 ~, 0 2 , e aq . 3to npMBOAMT k 

06pa30B3HMK) HepaCTBOpHMblX THApOKCHAOB 

TfttKenux MeTa/iJioB (Me n * + 
nOH ' — > Me(OH)n). KpoMe toto, b iotoaho« 
KaMepe nponcxoAMT npaMoe 
3/ieiaporiMTMHecKoe BoccTaHoaneHne (Ha 
noBepxHOCTH sneiapoAa), a TaioKe 
3neiapOKaTannTMMecKoe BoccTaHoaneHne (b 
o&beMe boau c ynacTneM 

KaTa/iM3aTopoB-nepeHocMHKOB m 
rMApaTkipoBaHHbix sneiapoHOB) MHoro3apaAHbix 
K3TM0H0B Tjwcenux MeTannoB: Me + e 
— > Me° yK33aHHbie npoueccbi CHM)KaioT 

TOKCHMHOCTb BOAbl, ooycnoaneHHyio Ha/lMHMeM 

hohob TJUKenux MeTannoB, b twca^m pa3 3a 
cneT nepeBOA3 mx b ecTecTBeHnyio ycroflHMByio, 
OMonorvNecKM HeaKTMBHyio o>opMy 
cyinecTBOBaHMfl b npwpoAe. nocne o6pa6oTKH b 
KaTOAHoM KaMepe peaiaopa 1 BOfla, MMeioinaa 
OKMcnuTenbHO-BoccTaHOBHTenbHbi^ noTenunan 
He MeHee MMHyc 400 mB OTHOCHTenbHO 
xnopcepe6pj!Horo sneiapoAa cpaBHeHMfl m 
coAep)Kamafl mohu Tjwcenwx MeTannoB b 
o>opMe HepacTBopHMbix ruApoKcuAOB nocTynaeT 
bo c|)jioTamioHHbi& peaiaop 2. 3Ta BOAa 
HacwiMeHa sneiapMnecKW aiaMBHbiMn 
MMKpony3bipbKaMH BOAopoAa. Pa3Mepbi 

M M KpOfiy 3 bJ p bKO B BOAODOAa HaxoAflTcn B 

npeAe^ax 0.2 - 10 mkm. SjieiapMMecKafl 
aKTMBHocTb ny3bipbKOB BOAopoAa o6ycnoBneHa 
TeM, mto Ha rpaHMi^e pa3Aena 
■ra3-)KMAKOCTb" cocpeAOTOMeHbi 



snetapoxuMUMecKM ai^^Ae HeycTOMHMBbie 
npoAyKTbi KaTOAHbix pemjm, TaKMe xaK H^ - , 
H0 2 ", C^', e^. Ha 3Tofi >Ke rpaHkme 
KOHi^eHTpupyioTCfl HepacrBOpHMbie rviApoxcMAbi 
MeTaiinoB m Apynie KonnowAHbie HacTMi^bi. 
YAaneHne Bcex MMKponysbipbKOB ra3a npe6yeT 
oo/ibujoro apeMeHM BcneACTBMe hm3koR 
cKopocTM mx BcanwaaHMfl. noaTOMy BO 
o^/ioTai^noHHOM peaiaope 2 yAaeTCfl oTAennTb 
AO 90% Bcex cfenoTMpyeMbix Macmi^. 

nOJIHafl 0HMCTK3 BOAbl OT rMApOKCMAOB 

Tfl)Kenbix MeTannoB, b tom MMcne, Kenesa m 
ApyrMX KonnoMAHbix B3BeceM ocymecTBJiHeTCfl b 
3/ieiapoKMHeTMHecKOM peaiaope 4, rAe 
co3Aa»0TCfl ycnoBMfl atih sneKTpocTaTMMecKoro 

yAep)KM B3H M R KOJTJIOMAHblX HaCTML^ B 30He 
AMCj3Cf)y3MOHHblX c/ioeB, o6pa30BaHHbix y 

3fie KT pOXMMMHeCKM aKTMBHblX B 

BoccTaHOBMTexibHoR cpeAe nosepxHocie^ 
MMHepanbHbix KpucTa/uioB. PaboTa peaiaopa 4 
ocHOBana Ha Mcnon b30Ba h m m 

sneiapoKMHeTMHecKMX flB/ieHMK. BnaroAapn 

TOflCTblM AMC{)C{)y3HblM MOHHbIM CTJOflM 

r yn-MsnMena, oKpy>KaioiHMM MMHeparibHbie 
wacTMi^bi aKTMBHoP) Maccu peaiaopa, BOAa c 

HM3KMM OKMC/1M Te/1 bHO-BOCCTaHOBM Ten bH bIM 

noTeHL^ManoM cboooaho npoTeKaeT CKB03b ero 
3arpy3Ky, ocTaBn^fl b AH<Wy 3M OHHbix cno«x 
aKTMBHoK Maccu peaiaopa 4 KonnoMAHbie 
HacTML(bi m APyrvie KonnoMAHbie BSBecM. 
PereHepai^Mfl aKTMBHOM Maccw peaiaopa 4 
ocymecTBnfleTCfl npoMbiBKO^ cna6uM 

paCTBOpOM COJlflHOR KMCJIOTbl C pH = 1...2 B 

cpeAHeM nocne 30 nacos paboTbi. 

nocne o6paooTKM b sneiapoKMHeTMMecKOM 
peaiaope 4 BOAa, b saBMCviMOCTM ot mcxoahoto 
cocTaBa m npeABapnTenbHofl o6pa6oTKM, MO)KeT 
6biTb HanpasneHa noTpe6MTenio MnM 
HanpaBnena Ha (feHHHWHyio o6pa6oTKy. 

BapMaHTbi KOHKpeTHoro ocymecTBneHMfl 

M3o6peTeHMe unniocTpMpyeTCfl 
cneAyioiMMMM npMMepaMM, KOTopwe oah3ko He 
MCHepnbiBaioT Bcex BOSMoaonbix sapwaHTOB 
ocyu^ecTBneHMW cnoco6a. 

Bo Bcex npMMepax McnonbsoBanMCb 
sneKTpoxMMMMecKne peaiaopbi no naTeHiy P<t> N 
2078737 c KoaKcuanbHO ycTaHOBneHHbiMM 
i^kinMHAPvmecKMM m cTep>KHeBbiM snefapcpaMM m 
KoaKCManbHo >Ke ycTaHOBneHHoB Mex<Ay hmmm 
KepaMMMecKoft ynbTpa<^nnbTpaunoHHo« 
Ana<t>parMOfl M3 Ke pa mm km Ha ocHOBe CMecM 

OKMCnOB l^MpKOHMfl, aniOMMHMfl M MTTpMfl 
(COOTBeTCTBeHHO 60, 37 M 3 % Mace) M 

Tonu^MHoW 0,7 mm. flnMHa HneflKM cocTaanflna 
200 mm, a o6"beMbi sneiapoAHbix icawep 
cocTaanfliOT 10 Mn - iotoahoR KaMepbi m 7 Mn 
aHOAHO^. 

npMMep 1. HcxoAHaa BOAa, coAep«ama« 
10000 MMKpo6Hbix KneTOK b 1 Mn, opraHMsecKMe 
BpeAHbie Beu^ecTBa (cf)eHonbi, rep6ML^MAbi, ITAB) 
b KonMHecTBe 1,6 Mr/n, coeAMHeHMfi Tjwcenwx 
MeTannoB b KonMMecTBe 2 Mr/n, noABepranacb 

OHMCTKe B COOTBeTCTBMM CO CX6M0W yCT3HOBKM 

"AraT". OeneHb otmmctkm ot mmkdooob 
cocTaBMna 99,991%, ot opraHMnecKMX Beu^ecTB 
- 96%, ot mohob Tflwenbix MeTannoB 97%. flpM 
o6pa6oTKe TaKOft >Ke boah b ycTpoftcTBe, 
ocyi^ecTannioiMeM cnoco6 no npoTOTMny (6e3 
noAaMM BOSAyxa), creneHb ohmctkm cocraBMna 
COOTBeTCTBeHHO 99, 98%, 94% m 95%. 

npMMep 2. HcxoAHan boa3 toto Ke cocTaBa, 
hto m b npMMepe 1 noABepranacb 
npeABapnTenbHoW b cootb6TCTBmm co cxeMofl 
ycTaHOBKM *Tona3". CTeneHb otmmctkm 
cocTaBMna COOTBeTCTBeHHO 99,999%, 97% m 
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98%. (Ipn o6pa6onc|^fcKOM xe boaw b 
ycTpo^cTBe, ocyinecT^^»eM cnoco6 no 
npoTOTMny (c noAaHg^^o3Ayxa), cTeneHb 

OHMCTKM COCTaBVUia COOTBeTCTBeHHO 99,992%, 
95% m 96%. 

ripuMep 3. 1/lcxoAHafl BOfla toto we cocTaBa, 
hto b npMMepe 1 noABeprajiacb onucTKe b 

COOTBeTCTBMH CO CXeMOfl yCTaHOBKM "AMeTMCT". 

CTeneHb othmctkm cocTaBuna cooTBeTCTBe h ho 
99,9999%, 98% m 99%. Hpn o6pa6oTKe t3kom 
we BOAbi b ycTpoWcTBe, ocymecTB^fliomeM 
cnoco6 no npoTOTMny (c noAanefi Bosnyxa npn 
noBbiLueHHOM HanpfwceHMM Ha peaiaope), 
CTeneHb ohmctkm cocTaBM/ia cooTBeTCTBe h h o 
99,996%, 96%, 97%. 

KaK cneflyeT H3 npeAcraBneHHux flaHHbix, 
pesmn3aL^Mfl cnocooa no M3o6peTeHMK) no 
cpaBHeHnio c npoTOTunoM no3BonaeT 6onee 

3C})Cf)eKTMBHO npOBOflHTb OHMCTKy BOA UJUPOKOTO 

cocTaBa. 

npoMbuuneHHan npMMeHMMOCTb 

riO CpaBHeHHK) C HSBeCTHblM TeXHkJMeCKMM 

peiueHneivi M3oopeTeHMe no3BonaeT 
acfx^eKTMBHo nepeBecTH pacTBopeHHbie 
npuMecu b HepacTBopHMyjo 0opMy m noBbiCMTb 
CTeneHb ohmctkm BOflbi ot B3BeiueHHbix 
npMMeceft, He ncnonb3yfl AononHMTenbHyio 
noAany B03Ayxa. KpoMe Toro, ncno/ib30BaHne 
M3o6peTeHMA no3BorifleT pacaiMpHTb 
cf)yHKi4M0HanbHbie bo3mo>khoctm cnocooa 3a 
cneT bo3MO>khoctm BKntoneHMR AononHHTertbHbix 
CTaAMM o6pa6oTKM c ncnorib30BaHneM 
yHMCfjm^npoBaHHbix y3/ioB, hto 06/iernaeT 
aBTOMaTM3ai4MK) n ynpaBneHne cnocoooM. 

HCTOHHMKM MHcJjOpMai^HM 

1. il. A. KyribCKMtf m AP- 'TexHonorvifl 
ohmctkm npwpoAHbix boa, KMeB, Bwciuafl WKona, 
1981, c. 190 - 223, 358 - 370. 

2. J1.A. KyjibCKMft M AP- C. 117-132. 

3. FlaTeHT Poccmm N 2091320, Kn. C 02 F 
1/461, 1996 (npnoTOTMn). 

OopMyna ki3o6peTem/ifl: 

1. CnOCOO" OHMCTKM nMTbeBOfl BOAbl, 

BKntoHatoujMtf o6pacoTicy b KaTOAHofi KaMepe 
ocHOBHoro Ana^panvieHHoro 
3/ieKrpoxMMHHecKoro peaKropa c nocneAyioinnM 
oTAeneHneM B3BeiueHHbix npMMecefl b 

repMeTMHHOM LJMnMHApMHeCKOM (J)J10TaL(MOHHOM 

peaiaope, OTnMnaioiuMMCfl TeM, mto oopaooTKy b 
KaTOAHoW KaMepe ochobhoto 

aneiapoxuMMHecKoro peaKropa BeAyT npn 
pacxoAe oneicrpMH ecTBa ot 30 ao 300 Kn/n ao 
AOCTkiKeHHa 3HaneHM« 
OKucnHTenbHo-BoccTaHOBMTenbHoro 
noTeni^nana BOAbi Ha BbixoAe M3 iotoaho^ 
KaMepw He MeHee MMHyc 400 mB OTHocMTenbHo 
xnopcepe6pjiHoro sneiapoAa cpaBHeHHfl, m 
nocne oTAeneHMH B3BeweHHbix npMMeceB BOAy 
nponycKatoT nepes sneiapoKMHeTMHecKMfl 
peaicrop, 3anonHeHHbifl 3epHaMM MMHepanbHoro 
aneKTpoxuMMMecKki axTMBHoro b 

BoccTaHOBHTeribHOfl cpeAe MHepTHoro 
MaTepwana c KpucTannnHecKotf crpyioypofl, 
npunewi o6pa6oTicy b KaTOAHOM" KaMepe BeAyT c 
Mcnonb30BaHneM AnacfcparMbi M3 KepaMUKM Ha 
ocHOBe AMOKCMAa i^mpkohm«, a nepeA noAaneM" b 
KaTOAHyio KaMepy ochobhoto peaKTopa BOAy 
noABepraiOT npeABapMTenbHofi onMCTKe. 

2. Cnoco6 no n.1, ouiMMaioinMitaR TeM, mto b 
KanecTBe sepeH MMHepanbHoro 
aneKTpoxuMMHecKvi aKTMBHoro b 
BOocTaHOBkiTenbHoft cpeAe MHepTHoro 
MaTepMana c KpucTannnHecKoft CTpyioypofl 
Mcno/ib3y»OT 3epHa KBapua. 

3. Cnoco6 no nn.1 m 2, OTnusaioiuMficfl TeM, 



hto oobeM aneiapoK^^^iecKoro peaKTopa 
cocTaBn^eT 20 - 500 oo^K KaTOAHofl KaMepw 
ochobhoto 3/ieKTpoxnMMMecKoro peaKTopa, \A B 
npouecce o6pa6oTKM ncnorib3yK)T MacTHi^bi 
rpaHyjinpoBaHHoro KBapi^a pa3MepoM 0,9 - 2,5 

MM. 

4. Cnoco6 no nn.1 - 3, OTJiwwaioiuMflcfl TeM, 
hto npeABapHTe/ibHyio o6pa6oTKy BeAyT nyTeM 
nponycKaHMfl o6pa6aTbiBaeMotf boaw nepe3 
aHOAHyro KaMepy ocHOBHoro 
aneicrpoxMMUHecKoro peaKropa npw pacxoAe 
aneiapMHecTBa 20 - 200 Kn/n. 

5. Cnoco6 no nn.1 - 3, OTjinnaioiuMflcfl TeM, 
hto npeABapMTenbHyio o6pa6oTKy BeAyT nyTeM 
nponycKaHMfl o6pa6aTbiBaeMo^ boaw nepe3 
aHOAHyK) KaMepy Aono/iHMTeribHoro 
ajieKTpoxMMMMecKoro peaKTopa npn ASBneHnn 
Ha 0,3 - 0,6 ktc/cm 2 6ojibUje, neM b KaTOAHoPi 
KaMepe AononHMTe/ibHoro peaKropa c 
nocneAyK)u^e« noAanew boaw b npoMe>KyTOHHyio 

(3KCn03M4HOHHyK)) eMKOCTb M B KaTanMTMHeCKMfi 

peaiaop, npM stom b aHOAHyra KaMepy 
ochobhoto peaiaopa m b KaTOAHyio KaMepy 
AonoriHUTe/ibHoro peaiaopa b i4npKyriflL^MOHHOM 
pe>KMMe noAaioT BcnoMoraTenbHbi« aneiaporiMT. 

6. Cnoco6 no n.5, OTnunaioi^MHCfl TeM, hto b 
KanecTBe BcnoMoraTeribHoro ajieiaponnTa 
Mcnonb3yioT ApeHa>KHbiR ctimb m 
4>jioTaunoHHOfo peaiaopa. 

7. Cnoco6 no nn.1 - 3, OTnunaioiUMCicfl TeM, 
hto npeABapMTenbHyio o6pa6oTKy BeAyT nyTeM 
nocneAOBaTe/ibHoro nponycKaHMH 
o6pa6aTbisaeMO« BOAbi nepe3 aHOAHyio KaMepy 
nepBoro AononHHTenbHoro peaiaopa, 
npoMe)KyTOHHyio (3Kcno3ni^MOHHyio) eMKOCTb m 
KaTOAHyio KaMepy BToporo AonoriHMTenbHoro 
peaiaopa npw pacxoAe 3/ieiapMHecTBa ot 30 ao 
100 Kn/n, a nocne oGpacoTKn b 
snetapoKMHeTMHecKOM peaiaope 
o6paoaTbiBaeMyio BOAy noAaior b aHOAHyio 
KaMepy TpeTbero AononHMTenbHoro peaiaopa m 
KaTOAHyio KaMepy neTBepToro AononHMTenbHoro 
peaiaopa, npHHeM nepeA iotoaho^ xaMepoR 
neTBepToro AononHMTenbHoro peaiaopa Bony 
nponyocaioT nepe3 BTopyio n po Me>Ky toh Hy io 

(3KCnO3m4M0HHyK>) eMKOCTb M KaTanMTMHeCKHR 

peaiaop c KaTSJiMsaTopoM, a o6paooTKy b 
KaTOAHoft* KaMepe neTBepToro AononHMTenbHoro 
peaiaopa BeAyT ao AocrwKeHkm 3HaneHMfl 
oKMcnMTenbHO-BoccTaHOBViTenbHoro 
noTeHi^nana o6pacoTaHHoR boaw ot MUHyc 100 

MB AO BenidHldHbl MMHyc 300 MB OTHOCMTen bHO 

xnopcepe6p«Horo aneiapoAa cpaBHeHM^, npM 
3Tom o6pa6oTKy b AononHMTenbHbix 
sneiapoxMMMHecKMX peaiaopax BeAyT c 
McnonbsosaHMeM Ana0panvi M3 KepaMMKM Ha 
ocHoae AMOKCMAa umpkohma m npM noAAep)KaHMM 
npeBbiiueHMW AaaneHMfl b aHOAHOM KaMepe 
nepBoro m TpeTbero AononHMTenbHbix 
peaiaopoB m b KaTOAHbix KaMepax BToporo m 
neTBepToro AononHMTenbHbix peaiaopoB, no 
cpaBHeHMio COOTBeTCTBeHHO c AasneHMeM b 
KaTOAHbix KaMepax nepBoro m TpeTbero 
AononHMTenbHbix peaiaopoB m b anoAHbix 
KaMepax BToporo m neTBepToro 
AononHMTenbHbix peaiaopoB, npMneM b 
npoijecce o6pa6oTKM b aHOAHyio KaMepy 
ochobhoto peaiaopa m b KaTOAHbie KaMepw 
nepBoro m TpeTbero AononHMTenbHbix 
peaiaopoB m b aHOAHbie KaMepw BToporo m 
neTBepToro AononHMTenbHbix peaiaopoB b 
i^MpKynfli^MOHHOM pe>KMMe noAaioT 
BcnoMoraTenbHwfl sneiaponMT. 

8. Cnoco6 no n.7, omMnaioLUMMCH TeM, hto b 
KanecTBe BcnoMoraTenbHoro sneiaponMTa 
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ncnonb3yK)T BepxHvw c£jioTannoHHoro peatcropa. 
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